
(19) United States 
US 20020014714A1 

(12) Patent Application Publication (10) Pub. N0.: US 2002/0014714 A1 
Yoshida et al. (43) Pub. Date: Feb. 7, 2002 

(54) METHOD FOR EMBEDDING PART IN BASE 
MADE OF THERMOPLASTIC RESIN 

(75) Inventors: Yutaka Yoshida, Tsukuba-gun (JP); 
Katsumi Iijima, Tsukuba-gun (JP); 
Koji Wada, Tsukuba-gun (JP) 

Correspondence Address: 
OBLON SPIVAK MCCLELLAND MAIER & 
NEUSTADT PC 
FOURTH FLOOR 
1755 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 (US) 

(73) Assignee: SMC Corporation, 16-4, Shinbashi 
l-chome, Minato-ku (JP) 

(21) Appl. No.: 09/906,780 

(22) Filed: Jul. 18, 2001 

(30) Foreign Application Priority Data 

Aug. 3, 2000 (JP) .................................... .. 2000-235798 

/ 

Publication Classi?cation 

nt. . ........................ .. ; ; 51 I C]7 B29C 69/00 B29B 13/02 
B29C 70/68 

(52) US. Cl. .................... .. 264/138; 264/249; 264/271.1; 
264/320; 264/322 

(57) ABSTRACT 

An embedding hole is formed in a base made of thermo 
plastic resin, an embedded part is inserted in the embedding 
hole, the base is subjected to heating treatment for softening 
the base to bring the base into an elastomeric region and 
restraining treatment for restricting outWard thermal expan 
sion of the base to thereby expand the base in an inWard 
direction of the embedding hole 2a to reduce a hole diameter 
and to deform a hole Wall of the embedding hole along a 
shape of an outer Wall face of the embedded part and to bring 
the hole Wall into close contact With the outer Wall face, and 
then the base is cooled and hardened. 
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METHOD FOR EMBEDDING PART IN BASE 
MADE OF THERMOPLASTIC RESIN 

TECHNICAL FIELD 

[0001] The present invention relates to a method for 
embedding an embedded part such as a nut in a base made 
of thermoplastic resin. 

PRIOR ART 

[0002] Conventionally, in order to embed a metal nut for 
mounting a part such as a solenoid valve in a base made of 
thermoplastic resin, a hole smaller than an outer peripheral 
shape of the metal nut is ?rst formed in the base, the metal 
nut is axially aligned With and disposed on the hole, and then 
a horn of an ultrasonic oscillator is brought into contact With 
the metal nut, ultrasonic vibration is applied to the metal nut 
through this horn to thereby generate frictional heat betWeen 
the metal nut and the base. While melting and plasticating a 
periphery of the hole in the base by this frictional heat, the 
metal nut is pressuriZed and press-?tted in the hole by the 
horn. 

[0003] HoWever, because the above method for embed 
ding the metal nut by using ultrasonic vibration requires 
equipment and devices such as the ultra sonic oscillator, the 
cost is high. Moreover, because rigidity of the base made of 
resin is loW and a portion of the base in contact With the 
metal nut is softened by the frictional heat When the metal 
nut is press-?tted in the hole of the base by the horn, the 
metal nut is liable to be press-?tted in a tilted state and it is 
dif?cult to embed the metal nut With accuracy. Furthermore, 
it is dif?cult to embed the metal nut in an intermediate 
portion of a Wall thickness of the base in a state in Which a 
hole having a diameter smaller than an outside diameter of 
the metal nut is communicating With an entrance side of the 
intermediate portion. 

DISCLOSURE OF THE INVENTION 

[0004] The present invention has been accomplished With 
the above problems in vieW and it is an object of the 
invention to provide a method for embedding an embedded 
part in a base With accuracy. 

[0005] It is another object of the invention to provide a 
method for embedding an embedded part in an intermediate 
portion of a Wall thickness of a base in a state in Which a hole 
having a diameter smaller than an outside diameter of the 
embedded part is communicating With an entrance side of 
the intermediate portion. 

[0006] To achieve the above objects, according to the 
invention, there is provided a method for embedding a part, 
Wherein an embedding hole is formed in a base made of 
thermoplastic resin, an embedded part is inserted in the 
embedding hole, the base is subjected to heating treatment 
for softening the base to bring the base into an elastomeric 
region and restraining treatment for restricting outWard 
thermal expansion of the base to thereby expand the base in 
an inWard direction of the embedding hole to reduce a hole 
diameter and to deform a hole Wall of the embedding hole 
along a shape of an outer Wall face of the embedded part and 
to bring the hole Wall into close contact With the outer Wall 
face, and then the base is cooled and hardened to thereby ?x 
the embedded part in the embedding hole. 
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[0007] The base may be subjected to the heating treatment 
and the pressuriZing treatment at different steps but the base 
is preferably heated While restricting outWard thermal 
expansion of the base. 

[0008] According to the method of the invention having 
the above structure, because the embedded part is inserted in 
the embedding hole of the base in advance and the base is 
heated in this state to thereby reduce the hole diameter of the 
embedding hole and to ?x the embedded part in the embed 
ding hole, it is possible to embed the embedded part straight 
in the embedding hole of the base With accuracy by a simple 
method as compared With a prior-art method in Which the 
embedded parts are successively press-?tted in the base 
While softening the base by frictional heat due to ultrasonic 
vibration. 

[0009] According to an embodiment of the invention, 
means for restricting the thermal expansion of the base is a 
metal mold and the base is heated While the base is housed 
in the metal mold. 

[0010] According to another embodiment of the invention, 
both means for heating the base and means for restricting the 
thermal expansion are ?uid and the base is immersed in the 
?uid and heated While being pressuriZed from a periphery by 
the ?uid a temperature and pressure of Which have been 
increased in a state in Which the base is vacuum-packed in 
a covering having heat resistance, airtightness, and ?exibil 
ity. 
[0011] In the invention, by making a depth of the embed 
ding hole formed in the base larger than a length of the 
embedded part and inserting the embedded part on a bottom 
portion side of the embedding hole, it is possible to form a 
small-diameter portion having a diameter smaller than an 
outside diameter of the embedded part on an entrance side 
of the embedding hole by reduction of the hole diameter. 

[0012] As the embedded part, a nut having an outer 
surface provided With a depression and a projection is used 
suitably. 

[0013] According to the invention, there is provided a 
method for embedding a part in a base made of thermoplas 
tic resin, Wherein a ?rst base made of thermoplastic syn 
thetic resin in Which an embedding hole is formed in a 
junction face and an embedded part is inserted in the 
embedding hole and a second base made of thermoplastic 
synthetic resin having a through hole are joined to each other 
With the through hole communicating With the embedding 
hole, a joined body is subjected to heating treatment for 
softening both the bases to bring the bases into an elasto 
meric region and pressuriZing treatment from a periphery to 
thereby expand both the bases in an inWard direction of the 
embedding hole to reduce a hole diameter, to deform a hole 
Wall along a shape of an outer Wall face of the embedded part 
to bring the hole Wall into close contact With the outer Wall 
face, and to Weld and integrate both the bases to and With 
each other through the junction faces, and then the joined 
body is cooled and hardened to thereby embed and ?x the 
embedded part in an intermediate portion of the integrated 
tWo bases. 

[0014] According to an embodiment of the invention, 
means for pressuriZing the joined body is a metal mold and 
the joined body is heated and pressuriZed While the joined 
body is housed in the metal mold. 
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[0015] According to another embodiment of the invention, 
both means for heating the joined body and means for 
pressuriZing the joined body are ?uid and the joined body is 
immersed in the ?uid and heated and pressurized by the ?uid 
a temperature and pressure of Which have been increased in 
a state in Which the joined body is vacuumpacked in a 
covering having heat resistance, airtightness, and ?exibility. 
It is also possible that the joined body is subjected to heating 
treatment by proper means and then immersed and pressur 
iZed in the ?uid. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a sectional vieW shoWing an example of 
embedding nuts in a base by a method of the present 
invention and a state before embedding. 

[0017] FIG. 2 is a sectional vieW of a state after the nuts 
are embedded in the base. 

[0018] FIG. 3 is a sectional vieW shoWing an example of 
a step of embedding the nuts in the base. 

[0019] FIG. 4 is a sectional vieW of another example of 
the step of embedding the nuts in the base. 

[0020] FIG. 5 is a sectional vieW shoWing another 
example of embedding the nut in the base by the method of 
the invention and a state before embedding. 

[0021] FIG. 6 is a sectional vieW of a state in Which the 
nut has been embedded in the base by the method in FIG. 
5. 

[0022] FIGS. 7A and 7B are sectional vieWs shoWing yet 
another example of embedding the nut in the base by the 
method of the invention and a state before the nut is inserted 
in an embedding hole of each the base. 

[0023] FIG. 8 is a sectional vieW of a state in Which the 
nuts have been inserted in the embedding holes of the 
respective base by the method in FIG. 7. 

[0024] FIG. 9 is a sectional vieW of a state after both the 
bases have been connected and the nuts have been embed 
ded in the respective bases by the method in FIG. 7. 

[0025] FIGS. 10 to 13 are perspective vieWs shoWing a 
step of forming a manifold on Which solenoid valves are to 
be mounted by the method of the invention and a step of 
mounting the solenoid valves on the manifold. 

[0026] FIG. 14 is a partial sectional vieW of a case in 
Which the nut is embedded in an intermediate portion of the 
base and an enlarged vieW of an essential portion of the case. 

[0027] FIG. 15 is a partial sectional vieW of a case in 
Which the nut is embedded in a surface portion of the base 
and an enlarged vieW of an essential portion of the case. 

[0028] FIG. 16 is a sectional vieW shoWing another 
example of embedding the nut in the base by the method of 
the invention and a state before embedding. 

[0029] FIG. 17 is a sectional vieW of a state after the nut 
is embedded in the base by the method in FIG. 16. 

[0030] FIG. 18 is a side vieW of a modi?cation of the nut. 

DETAILED DESCRIPTION 

[0031] Embodiments of the present invention Will be 
described beloW in detail based on the draWings. In descrip 
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tion of the embodiments, components having the same 
functions are provided With the same reference numerals and 
described. 

[0032] In the invention, ?rst, as shoWn in FIG. 1, embed 
ding holes 2a and 2b are formed by applying machining by 
using a drill, an endmill, a reamer, and the like to a surface 
of a base 1 made of transparent or opaque thermoplastic 
resin such as acrylic resin and embedded parts such as metal 
nuts 3 are respectively inserted in these embedding holes 2a 
and 2b. In addition to the embedding holes 2a and 2b, a 
groove, a through hole, and the like Which Will be a ?oW path 
of ?uid are formed if necessary. The embedding holes 2a and 
2b are circular holes having uniform inside diameters. The 
inside diameters are substantially equal to or slightly larger 
than outside diameters of the nuts 3 such that the nuts 3 can 
be inserted Without applying large force. Depths of the 
embedding holes 2a and 2b are substantially the same as 
axial lengths of the nuts 3. 

[0033] On the other hand, each the nut 3 has a cylindrical 
shape, has a screW hole 3a for connecting a mounted part 
such as a solenoid valve to be mounted onto the base 1 by 
screWing at a center inside the nut 3, and has a plurality of 
?ange-shaped projections 3b at intervals on a circular outer 
peripheral face of the nut 3, each the projection 3b being 
provided at a periphery thereof With a plurality of vertical 
grooves 3c. 

[0034] Then, the base 1 With the nuts 3 respectively ?tted 
in the respective embedding holes 2a and 2b is heated at a 
temperature loWer than a melt temperature in a state in 
Which outward thermal expansion is restricted to bring the 
base 1 into an elastomeric state, i.e., a semisolid state. 
Because outWard expansion of the base 1 is restricted, the 
base 1 expands in inWard directions of the respective embed 
ding holes 2a and 2b due to this heating to thereby reduce 
hole diameters of the embedding holes 2a and 2b. As a 
result, as shoWn in FIG. 2, hole Walls of the respective 
embedding holes 2a and 2b are deformed along shapes of 
outer Wall faces of the nuts 3 to thereby come in close 
contact With the outer Wall faces. Then, by gradually cooling 
and hardening the base 1 for a suf?cient time period so as not 
to generate a Warp due to the heating, it is possible to obtain 
a product such as a manifold in Which the nuts 3 are 
embedded and ?xed into the embedding holes 2a and 2b. 

[0035] Here, the temperature at Which the base 1 is heated 
is different depending on a kind of synthetic resin forming 
the base 1 and is desirably 110 to 130° C. and more desirably 
about 115 to 125° C. When the resin is the acrylic resin. 

[0036] As a method for heating the base 1 While restricting 
outWard thermal expansion of the base 1, there are methods 
as shoWn in FIGS. 3 and 4, for example. In the method 
shoWn in FIG. 3, a metal mold 5 for surrounding the base 
1 from outside to restrain the base 1 is used. The base 1 is 
housed in the metal mold 5 and heated through the metal 
mold 5 in this state. In this case, the base 1 may be directly 
heated by the metal mold 5 by mounting a heater to the metal 
mold 5 or the base 1 may be indirectly heated by housing the 
metal mold 5 in Which the base 1 is encapsulated into an 
oven, an oil bath, or the like and heating the metal mold 5 
by radiant heat from the heater or by contact With a heated 
heat medium. It is also possible to pressuriZe the base 1 by 
the metal mold 5 from outside if necessary. 

[0037] On the other hand, in the method shoWn in FIG. 4, 
?uid 6 such as oil is used as means for heating the base 1 and 



US 2002/0014714 A1 

means for restricting thermal expansion, the base 1 is 
immersed in the ?uid encapsulated in a pressure vessel 7, 
and a temperature of the ?uid 6 is increased to a necessary 
temperature With the base 1 pressuriZed by the ?uid 6 from 
a periphery. In carrying out this method, the base 1 is 
vacuum-packed in a covering 8 having heat resistance, 
airtightness, and ?exibility such as a ?lm formed by coating 
an aluminum foil With synthetic resin, for example, and is 
immersed in the ?uid 6 in this state so as to prevent the ?uid 
6 from ?oWing into the embedding holes 2a and 2b to 
contaminate the hole Walls and the nuts 3. In this case, in 
vacuum-packing the base 1 in the covering 8, it is preferable 
to dispose a reinforcing plate made of rubber, metal, or the 
like and having proper degrees of elasticity and rigidity 
betWeen the base 1 and the covering 8 such that the covering 
8 does not break in positions corresponding to the respective 
embedding holes 2a and 2b in pressuriZation. 

[0038] Because the nuts 3 are inserted in the embedding 
holes 2a and 2b of the base 1 in advance and the base 1 is 
heated in this state to thereby reduce the hole diameters and 
to ?x the nuts 3 in the embedding holes, it is possible to 
embed the nuts 3 straight in the embedding holes of the base 
1 With accuracy by a simple method and a crack and a Warp 
are not generated in the embedding holes as compared With 
a prior-art method in Which the nuts 3 are successively 
press-?tted in the holes While softening the base 1 by 
frictional heat due to ultrasonic vibration. Because each the 
nut 3 has the plurality of ?ange-shaped projections 3b on the 
outer peripheral face of the nut 3 With each the projection 3b 
having the plurality of vertical grooves, the nuts 3 are liable 
to be locked to the hole Walls of the embedding holes 2a and 
2b and do not rotate or come out from the embedding holes 
even if external forces are applied in peripheral and axial 
directions. 

[0039] Furthermore, by making the depth of the embed 
ding hole 2a formed in the base 1 greater than the axial 
length of the nut 3 and inserting the nut 3 into a bottom 
portion side of the embedding hole 2a as shoWn in FIG. 5, 
it is possible to embed the nut 3 in an intermediate portion 
of a Wall thickness of the base 1 and to form a small 
diameter portion 2c With a diameter smaller than the outside 
diameter of the nut 3 on an entrance side of the embedding 
hole 2a by reduction of the hole diameter as shoWn in FIG. 
6. 

[0040] In FIGS. 7(A) to 9, another method for embedding 
the nut 3 in the intermediate portion of the base is shoWn. In 
this method, a ?rst base 1a in Which an embedding hole 2a 
is formed in a junction face and a nut3 is inserted in the 
embedding hole 2a and a second base 1b having a through 
hole 10 With a slightly smaller diameter than the embedding 
hole 2a as shoWn in FIGS. 7(A) and 7(B) are used and these 
bases 1a and 1b are joined to each other such that they are 
positioned With the through hole 10 communicating With the 
embedding hole 2a as shoWn in FIG. 8. A groove 11 or the 
like Which Will be a ?oW path of ?uid can be formed in the 
junction face of the ?rst base 1a if necessary and an 
embedding hole 2a is formed in the second base 1b and a nut 
3 is inserted in the embedding hole 2a if the nut is needed 
to be embedded in the second base 1b. 

[0041] Next, a joined body 12 obtained by joining both the 
bases 1a and 1b is subjected to heating treatment for 
softening both the bases 1a and 1b to bring the bases 1a and 
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lb into an elastomeric region and pressuriZing treatment 
from a periphery. As s result, both the bases 1a and 1b 
expand in inWard directions of the embedding holes 2a to 
reduce hole diameters of the embedding holes 2a, hole Walls 
of the respective holes are deformed along shapes of outer 
Wall faces of the nuts 3 to come in close contact With the 
outer Wall faces, and both the bases 1a and 1b are Welded to 
and integrated With each other through their junction faces. 
After that, by cooling and hardening the joined body 12, it 
is possible to obtain a product such as a manifold in Which 
the nut 3 is embedded and ?xed into an intermediate portion 
of the integrated tWo bases 1a and 1b as shoWn in FIG. 9. 

[0042] Heating and pressuriZation of the joined body 12 
can be carried out by using the metal mold 5 as shoWn in 
FIG. 3, for example. In a state in Which the joined body 12 
is housed in the metal mold 5, the joined body 12 is heated 
through the metal mold 5 and pressuriZed from above and 
beloW by the metal mold 5. 

[0043] It is also possible to carry out heating and pressur 
iZation by a method by using ?uid 6 as shoWn in FIG. 4. In 
this case, the joined body 12 is preferably vacuum-packed in 
a covering 8 having heat resistance, airtightness, and ?ex 
ibility. The joined body 12 may be heated While pressuriZing 
the joined body 12 from a periphery in the ?uid 6 by using 
the ?uid 6 as the heat medium or the joined body 12 may be 
subjected to heating treatment in another place by an oven 
or the like and then may be immersed and pressuriZed in the 
?uid 6. 

[0044] The groove 11 can be used for supplying liquid 
such as a chemical agent and a detergent and air to a plurality 
of holes formed in the base 13, for connecting these holes to 
a liquid supply source or an air supply source, or for sending 
liquid, air, or the like from these holes to a common sending 
portion. 

[0045] Surfaces of the bases 1a and 1b Which have been 
subjected to machining are Washed in advance When the 
bases 1a and 1b are heated and joined. As this Washing, 
Washing in Which ultrasonic Waves are applied in a Washing 
solution including a surface-active agent, for example, or in 
pure Water, Washing in Which ?nish Washing by using an 
ethyl alcohol solution is carried out after the above Washing, 
or the like may be carried out. 

[0046] As described above, according to a method for 
laminating the plurality of bases 1a and 1b, the nut 3 can be 
easily and reliably embedded in the intermediate portion of 
the tWo integrated bases 1a and 1b and the hole 10 having 
the inside diameter smaller than the outside diameter of the 
nut 3 can be easily formed right above the nut 3. 

[0047] FIGS. 10 to 13 shoW steps of forming a manifold 
14 by the method for joining the plurality of bases 1a and 1b 
and mounting the plurality of solenoid valves 15 on the 
manifold 14. In FIG. 10, the bases 1a and 1b are made of 
acrylic resin, a plurality of embedding holes 2a into Which 
nuts 3 are to be embedded and a plurality of through holes 
16 Which Will be a ?uid ?oW path are formed in a junction 
face of the one ?rst base 1a, and a plurality of through holes 
10 into Which mounting screWs 17 are to be inserted and a 
plurality of through holes 19 Which Will be the ?uid ?oW 
path are formed in positions of the other second base 1b 
corresponding to the respective embedding holes 2a and the 
through holes 16 of the ?rst base 1a. 
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[0048] By joining both the bases 1a and 1b to each other 
and heating and pressuriZing the bases 1a and 1b by using 
the above respective methods, the manifold 14 in Which both 
the bases 1a and 1b are integrated With each other and the 
plurality of nuts 3 are embedded as shoWn in FIG. 11 can be 
obtained. 

[0049] Next, as shoWn in FIGS. 12 and 13, by disposing 
the plurality of solenoid valves 15 on the manifold 14 
through gaskets 20 and screWing the mounting screWs 17 
doWn into the respective nuts 3, the respective solenoid 
valves 15 are fastened and ?xed. Reference numerals 15a 
and 20a in FIG. 12 designate mounting holes respectively 
formed in the solenoid valves 15 and the gaskets 20. 

[0050] FIG. 14 shoWs an example in Which a solenoid 
valve 15 is ?xed to a nut 3 embedded in an intermediate 
layer portion of a manifold 14 and FIG. 15 shoWs an 
example in Which a solenoid valve 15 is ?xed to a nut 3 
embedded in an outer layer portion of a manifold 14. 

[0051] FIGS. 16 and 17 shoW one in Which a nut 3 is 
embedded in an intermediate layer portion close to an outer 
layer portion by forming a second base 1b With a smaller 
Wall thickness than a ?rst base 1a in the method for joining 
the plurality of bases 1a and 1b as shoWn in FIGS. 7 and 8. 

[0052] FIG. 18 shoWs a preferable modi?cation of the nut. 
In this nut 3A, as compared With the nut 3, a space betWeen 
the ?ange-shaped projections 3b is partially increased to 
form a recessed portion 3a' With a large Width at a central 
portion of an outer peripheral face so as to increase an 
amount of engagement of resin to thereby further improve a 
?xing property. 
[0053] Although an example in Which the manifold 14 is 
formed by the method of the invention and the solenoid 
valves 15 are mounted on the manifold 14 is shoWn in FIGS. 
10 to 15, it is possible to form a member to Which a pipe 
joint, a regulator, a silencer, a cylinder, or the like is mounted 
can be formed besides the manifold according to the method 
of the invention. 

[0054] The embedded part Which can be embedded in the 
base by the method of the invention is not limited to the 
above metal nut and a necessary part made of metal or 
synthetic resin can be embedded depending on a product. 
For forming a magnetic scale, for example, a plurality of 
magnets can be embedded at regular intervals. 

[0055] The base may be molded of polycarbonate resin, 
polyetherimide resin, or the like besides the acrylic resin. 

[0056] Furthermore, not only tWo but three or more bases 
can be joined. 

[0057] As can be understood from the above description, 
according to the method of the invention, because the 
embedded part is inserted in the embedding hole of the base 
in advance and the base is heated in this state to thereby 
reduce the hole diameter of the embedding hole and to ?x 
the embedded part in the embedding hole, it is possible to 
embed the embedded part straight in the embedding hole of 
the base With accuracy by the simple method as compared 
With the prior-art method in Which the embedded parts are 
successively press-?tted in the base While softening the base 
by frictional heat due to ultrasonic vibration. 

[0058] In combination With the method for laminating the 
plurality of bases, it is possible to easily and reliably embed 
the nut in the intermediate portion of the integrated tWo 
bases. 
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1. A method for embedding a part in a base made of 
thermoplastic resin, Wherein an embedding hole is formed in 
a base made of thermoplastic resin, an embedded part is 
inserted in said embedding hole, said base is subjected to 
heating treatment for softening said base to bring said base 
into an elastomeric region and restraining treatment for 
restricting outWard thermal expansion of said base to 
thereby expand said base in an inWard direction of said 
embedding hole to reduce a hole diameter and to deform a 
hole Wall of said embedding hole along a shape of an outer 
Wall face of said embedded part and to bring said hole Wall 
into close contact With said outer Wall face, and then said 
base is cooled and hardened to thereby ?x said embedded 
part in said embedding hole. 

2. A method according to claim 1, Wherein said base is 
heated While restricting outWard thermal expansion of said 
base. 

3. A method according to claim 2, Wherein means for 
restricting said thermal expansion of said base is a metal 
mold surrounding said base from outside in close contact 
With said base and said base is heated While said base is 
housed in said metal mold. 

4. Amethod according to claim 2, Wherein both means for 
heating said base and means for restricting said thermal 
expansion are ?uid and said base is immersed in said ?uid 
and heated While being pressuriZed from a periphery by said 
?uid a temperature and pressure of Which have been 
increased in a state in Which said base is vacuum-packed in 
a covering having heat resistance, airtightness, and ?exibil 
ity. 

5. Amethod according to claim 1, Wherein a depth of said 
embedding hole formed in said base is formed to be larger 
than a length of said embedded part and said embedded part 
is inserted on a bottom portion side of said embedding hole 
such that a small-diameter portion having a diameter smaller 
than an outside diameter of said embedded part is formed on 
an entrance side of said embedding hole by reduction of said 
hole diameter. 

6. Amethod according to claim 1, Wherein said embedded 
part is a nut having an outer surface provided With a 
depression and a projection. 

7. A method for embedding a part in a base made of 
thermoplastic resin, Wherein a ?rst base made of thermo 
plastic synthetic resin in Which an embedding hole is formed 
in a junction face and an embedded part is inserted in said 
embedding hole and a second base made of thermoplastic 
synthetic resin having a through hole are joined to each other 
With said through hole communicating With said embedding 
hole, a joined body is subjected to heating treatment for 
softening both said bases to bring said bases into an elas 
tomeric region and pressuriZing treatment from a periphery 
to thereby expand both said bases in an inWard direction of 
said embedding hole to reduce a hole diameter, to deform a 
hole Wall along a shape of an outer Wall face of said 
embedded part to bring said hole Wall into close contact With 
said outer Wall face, and to Weld and integrate both said 
bases to and With each other through said junction faces, and 
then said joined body is cooled and hardened to thereby 
embed and ?x said embedded part in an intermediate portion 
of said integrated tWo bases. 

8. A method according to claim 7, Wherein means for 
pressuriZing said joined body is a metal mold and said joined 
body is heated and pressuriZed While said joined body is 
housed in said metal mold. 
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9. Amethod according to claim 7, wherein both means for 
heating said joined body and means for pressuriZing said 
joined body are ?uid and said joined body is immersed in 
said ?uid and heated and pressurized by said ?uid a tem 
perature and pressure of Which have been increased in a state 
in Which said joined body is vacuum-packed in a covering 
having heat resistance, airtightness, and ?exibility. 

10. A method according to claim 7, Wherein means for 
pressuriZing said joined body is ?uid and said joined body 
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is subjected to heating treatment in a state in Which said 
joined body is vacuum-packed in a covering having heat 
resistance, airtightness, and ?exibility and then immersed 
and pressurized in said ?uid. 

11. A method according to claim 7, Wherein said embed 
ded part is a nut having an outer surface provided With a 
depression and a projection. 

* * * * * 


